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Metallurgy has had a long history in our country. Our ancestors made
outstanding contributions in this field toward the civilization of mankind
since time immemorial. However, because the feudal system lasted in our
country for more than two thousand years, production did not move forward,
and, as a consequence, ancient science and technology were not developed
to the extent possible. During the last hundred years, our country was
left even farther behind because of imperialistic oppression.

After New China was established, under the correct leadership of the
Party, in line with the policy of developing basic industries, learning
from the advanced experience of the Soviet Union, and getting assistance
from the Soviet Union and other brother countries, we established our own
metallurgical industry. In ten years, steel production has been raised
from the 5,1000 metric tons in 1949 to 12,000,000 tons this year, and
the nonferrous metal industry has been developed to sizable proportions
from a very weak base. The work in metallurgical science and technology
has been primarily oriented around raising production and meeting the needs
of rapid progress in industrial construction. The progress and achieve-
ments in our country's metallurgical science and technology during the
last ten years are discussed below from different approaches.

A. Coordinated Utilization of Resources

To meet the needs for constructing a new iron and steel base, we ---

have made investigations on a certain type of iron ore containing fluorine.
This type of iron ore contains rare earth minerals and flourite. The
deposits in question have many special characteristics with regard to 0
geological structure, origin of ore bodies, and composition of minerals. U
"Yorkers engaged in ore beneficiation established three types of flow- ............
sheets to solve the milling problems. The methods are magnetic separa-
tion combined with flotation, roasting followed by magnetic separation in
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combination with flotation, and reverse flotation. In each process, the
iron concentrate made contains 60 Fe or better, recovery is more than
80", and fluorine content is reduced to about 1%. Thus, smelting speci-
fications are met.

The smelting of fluorine-bearing iron ore is a new technique in
metallurgical practice. Therefore, a whole series of metallurgical tests
must be made in large industrial scale blast furnaces. Blast furnace
tests indicate that most of the fluorine in the ore enters into the slag
with the effect of reducing the viscosity and melting point of the slag;
thus, a highly basic slag is permissible in blast furnace operations on
this t-o- of ores. •e discovered that the presence of fluorine has little
effect on the distribution of sulfur in the slag and iron melt. By
raising the basicity of the sla- under appropriate smelting conditions,
the sulfur in the pig iron produced can be cut down greatly while main-
taining smooth blast furnace operations.

Investigations on the corrosion effect on refractory materials of
blast furnaces by fluorine-containing furnace gases and fluorine-containing
slag shoN that the behavior of flourine materials is rather complicated
during blast furnace operations. Vhen the temperature in the blast fur-
nace drops to the vicinity of l,000°C, the fluorite in the iron ore de-
composes markedly to form HF which rises through the charge with the fur-
nace gases; on ascending, part of the HF is than adsorbed by the rela-
tively cool lime or limestone and follows the charge down again. •Then
the iron ore and other fluorine-containing furnace charge materials de-
scend to the slag forming zone, the fluorine materials first enter the
melt and, then when the temperature rises, escape with other materials
formed and once more ascend with the blast furnace gases upward through
the charge. It is thus seen that the corrosion effect of fluorine ma-
terials on the blast furnace linings varies with the different positions
in elevation. Týrfen tlhP HF content of the furnace gases is less than
0.1% and when the temperature is between 500 and 9000C, the corrosion
effect of fluorine materials on alumina-silicate r3•fractorias is very
small. The rate of corrosion of fluorine-bearing molten slag on refrac-
tory linings is related according to an index formula with the rise in
temperature; however, for molten slag containing less than 10% fluorine,
th3 highir 'he alumina content of the refractory the less the dissolving
or corrosion effect. Corrosion by CaF 2 on various grades of high-alumina
brick starts to become severe when the temperatur3 exceeds 1,2000 C. Sx-
periments in large size blast furnaces indicate that even high-alumina
brick cannot prevent corrosion by fluorine-containing molten slag and
therefore carbon brick must instead be used.



In the investigations on coordinated utilization of fluorine-bearing
iron ores, methods have also been devised with regard to processes and
techniques to extract or recover rare earth alloys from tailings and
blast furnice slag. The question of separating various rare earth ele-
ments has also been studi3d.

In treating oxide cooper in copp2r-bearin3 iron ore, the fluidized
bed-sulfate roast-hydrom3tallurgical method is used; the copper in the
final solution is precipitated by iron and over-all copper recovery is
more than 801. Another method is the chloridiz3d roast so as to cause
th3 volatization of copper; 909 of the copper can be volatiled; however,
the solidification and recovery copper chloride on an industrial scale
must still be further investigated.

Our country's vanadium and titanium-be.ring iron ores are very ex-
tensive. The rational utilization of certain types of vanadium and
titanium-bearing iron ores has already been solved. Investigations are
now being made on other types of vanadium-titanium-iron rasources.

To enable more economic and rational utilization of lean iron ores,
investigations are being made in our country on a special roasting fur-
nace 3mbodying the combined principle of conducting heat in the dilute
phase and causing reaction in the concentrated phase. Preliminary
studias show that° for 35f Fe hematite iron ore from Anshan proc3ssed by
the above descrlbed magn3tizing roasting method, a magnetic separation
concentrate analyzing 655 Fe can be produced nt an iron recovery rate
of 901.

To solve the problem of ores containing relatively high and vari-
able quantities cf ?Ijphorus, our country started to develop the technique
of us- ..P the si-`ý bl--.wr. basic converter to smelt steel soon after the
libe?;.on. Ar' • 2--ult of several years of experience, we have made
many *:prbcm~;:- octl in tho structure and in the operations of the
converter. Pig iron containing 0.2-1.61 phosiphorus can be processed into
steel that meets soecifications.

In the field of refractory materials, high alumina brick is being
used to an increasing extent because of the existence of extensive re-
sources of aluminous materials. When high alumina brick is used for the
tops of electric furnaces, it lasts several times longer than silica
brick. We h3ve drawn many conclusions from our investigations on the
manufacture of high alumina brick. The burning together of the aluminous
materials to maka refractory brick is intimately related to the A12 03
content and the AI203 /SiO2 ratio, and the amount of secondary Mo-lai
stone formed has a definite effect on the sintering reaction. The exist-
ence of small quantities of iron and titanium oxides accelerates the
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burning together of the aluminous materials; the temperature needed to
make the refractory brick is lower when the aluminous materials are in
fine or broken form. Another achievement with regard to refractory ma-
teri:ls is th3 usi of ilumini-magnesia brick in plice of chroma-magnesia
bricic; this substitution helps to rliiv3 the present shortage of chrome
oras in our country. Through the use oP alumina-magnasia brick, the
furnice top linings of the stationary top medium-siz3 open hearth fur-
nace lasted as much as 623 heats and the furnaca top linings of the
"inclined moving" /suspended arch?7 top large size open hearth furnace
lasted as much as '20 hats; thus- the effectiveness of alumini-magnesia
brick 3nnroaches that of chrome-miagnesia brick. In order to stabilize
inl imnrov3 th.3 qunlity of aluim~na-mn--n-sia brick, we have systematically
studied various techniques and constituents as affecting the character-
istics of the alumina-magnesia brick. We investigated the effect of
adding, spinal, the comp)osition and changes of the alumina-magnesia brick
during use, and the main causes for the corrosion of the brick. From
all these investigations, we determined the rational technique for making
suitable alumina-magnesia bricks.

In the field of nonferrous metals, ,qa used to recover only copper,
lead, and zinc from complex sulfide ores containing copper, lead, zinc,
iron, etc., while ignoring othar recoverable values. Th3 approach has
b3en different since the liberation. 'P-e strangthened analytical work,
improved operational flowish33ts, and made careful investigations on
processing various type.s of primary and waste materials, including crude
orB, tailings, min3 dumps, flue dust, furnace slag, slimes, intermediate
products, rejected solutions, and return solutions. This work has enabled
us to produce greater quantities and varieties of rare metals. we paid
particulir attention to ore type and co-existing minerals, adopted many
coordinated benaficiation methods, established flowshe-ts combining
milling with hydrometallurgy, solved problems of many complicated min-
erals from a viewpoint of an integrated aproach toward recovering all
th3 us3ful values, and, at the same time, wire abl3 to improve the re-
covery of the metals previously extracted. For example, from tungsten
ores, we are recovering molybdaniti, bismuthinite, chalcopyrite, cassiter-
ite, scheelite, pyrite, and other useful constituents. Similarly from
tin ores w3 are recovering lear', copper, tungsten, iron, zinc and othir
metals. Fair success has also been achieved in other fields, and we are
continuing invastigations on the integrated aeproach for recovering all
useful values. With regird to smelting and refining, we can say that
from smelting and refining of copper, lead, zinc, 3nd tin alone, eighteen
useful materials are being recovered at present.

In th3 field of smelting and refining of light metals, it was neces-
sary to find new procissing methods to treat the types of aluminous ores
found in our country, which belong to the hard-to-dissolve category
(mostly diasporic) with silica content as high as 171. As a result of
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investigations, we finally d3cided to adopt the chain-connected combina-
tion method to process the aluminous ores. The method involves the use
of concentrated caustic solution nlus lime as accelerating reagmts,
dissolving on the principle of th3 Bsyer Process but at 26 atmospheric
r)ressur3s, and processing the residue by sintering; a 95 alumina re-
covery has beon achieved by this method. ThJ reason .hy sintering is
an important step in treating high silica raw materials is ,that the low
solubility calcium silicate formed by the limestone ahd silica in the
aluminous ore is utilized to avoid the large losses 6f soda and alumina
which normally result from the conventional Rayer Proceas as appliAd to
high silica aluminous ores. Howjv.2r, the calcium silicate, after the
cooked miterial is dissolved out, can have a secondary reaction with the
sodium iluminite solution to cause losses in alumina and sodium oxide.
Therefore, we inv~stigated the problem of how to minimize or prevent
the sacondary reaction mentioned above. W3 found that the main product
or derivativi from the secondary reaction is hydrated garnet, which has
the formula 3CaO.Al 2O3 .nSio 2 (6-2n)1J 2r; in addition, some sodium 3luminum
silicate ("a 2 0.Al 2O.mSiO2 .nH20) is formed. 'Then the concentration of
the dissolvjd solution with respect to sodium hydroxide and sodium car-
bonate ion content is reduced, th3 red mud particles have a tendjncy to
coqgulate so )s to ceuse an increase in precipitate volume and slow down
secondiry reaction. The above oxperiments show that when the cooked
material is dissolved out in two parts and the caustic soda ration in
the sodium aluminate solution is reduced to about 1.25, 9 secondary re-
action is ilmost stopped. Cplculiting on the basis of th3 residue
finally rejected, the net amount dissolv-d reaches 92-931.

P. Strengthening Operational Proceduras to Rais2 Production

Th3 accomplishments resulting from strengthening ferrous and far-
rolloy metnllur-y are clearly shown in the steady rise of utilization
coefficients for blest furnaces, open hearth furnaces, and electric
furnaces.

During 195l, the national nverage utilization coefficient for medium
and large size blast furnaces was 1.608; by 1958 the figure had risen to
1.437, end for soma advanced units such as the Pan-hsi Iron and Steel
Company blast furnaces the utilization coefficient was maintained at
above 2.1 for the whole fourth qu-irtar of 1958, and was raisAd to above
2.L4 in May of 1959. The technical measures to strengthen blast furnace
smelting were generally along thasa lines: improve the preparation of
the raw materials, including even mixing of the charge, charging or
loading according to material size, making of ball-shaped pellets, in-
troducing sdlf-agglomerating sintered ore, etc.; employ the top of the
furnace for regulatory purposes; introduce the system of using more
draft and it higher t~mperaturas; moisten th3 air blown in to a greater
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aXtant; adopt high preassure techniquas; and improvea the slag formition
systeýms. FHowavarj the main reason why our country's blist furnace have
beean able3 to achiav3 outstanding rasults is that '~o have moastered the
t'chniqujis r.,1at.d to tha above, d.eIscribed m_,nsures. r-r' dalred to raise
th3 dr-ft teýmperatur_, and volum3 -rind incre'se the- smelting inteansity;
T3 3lSO ma-de imnrovements along all oth3r lines; as ri r.es'ilt, bl~st
furnace operations have baen vary smooth and th:e cok2 consumption ritio
his bean reduced. Results Drove3 that we have taken the corract approach
toward raisihg out-)ut in blast furnices. At the preseýnt time,, our
country's high production blist furnaces. such as Pen-!lsi, Anshin, Tai-
yuan, etc., ir: a!ll .-mploying -, w-.nd or drift teamper,2ture, of about 1,0000C,

Past _ex'erianc-. hes sho,,m tha3t when gr,-atar qu-intiti,,s of air are
irtroduce)d to normally operating bl-ist furnaces, an overblown phenomenon
ofte3n r~sults so thrat s-kea~dy op~rations are disrupted, charg~s might be-
coma suspended, ind furnace abnormal growths might occur. Raising the
temer'-r-tur2 of the3 dry '1ir might cause the, combustion zone to beacomo
smaller and the slig formation zone to be loiwered with th3 result that
steady ope-rations might al~so be disrupte3d. At the- siam tim.). the coke
consump~tion ratio might rise when the) smelting intensity is increa)sed.
For the reasons described above, there, are definite limit'tions in the
intmnsity of smelting for blast furniacs, which was, in the past, 1.1
for lirga blast furncacs and 1.2 for smill blast furnaces. Prior to
1957, the conditions for preparing the charge -and the techniquis related
to blaist furn,3C3 smelting in our country erer aiffectod by the above
de-scribe-d limitantions. In the great le:ao for-,rard of 1953, our country's
blast furnnceý workars miad further improveaments on preparing tho raw
materials for ble!st furnace ope-rations according to theJ principle of
increase- of -air must correspond with e3ase of air passage in th-e charge-;
w, wereý 3bl3 to increase the smelting int.-nsity while mnintaining suc-
ceassful normal operations. In -actual practice, after the smelting in-
t.ýnsity is rnised to a new le3v.l, we thon look for conditions that make
for the lo-3rst coke consumption. In this manner smelting intensity can
b3 stoacdily rnised, and, when conditions are right, coko consumption can
bej loweDred. For exa-mple, the Pe-n-hsi blast furnaces hfa'd the. sme~lting
intensity gradu.ally raised from 1.013 in 1957 to 1.4-.15 in 1950_ (the
furnnace utilization co~ffici ant was raised 33.81-); nonctheless, tha coke
ratio was r,?duceýd 10.8r% A.,-,in for axa3mple, the T~aiyuan blý,st furnices
hqd the smelting inte)nsity gra4dually raised from 1.003 in 1957 to 1.201
in 1958 (the furnacti utilization coefficie3nt wcas raised 33.8'"); non.,the3-
13ss, the coke consumDtion ratio was lowe.,red 15.7"(,

Th, .ýx-pri3ncea on blast furnace operations since tho laco foiv~ard
shows that as tha smelting intinsity is raised the air valocity was also
incr3ased. Rolwev~r, 7h-?n tho drnft is too rapoid and intense, -3 bad
distribution of coal gas will result; it is necassary to regulato the
gas in th? top ind bottom parts of th3 blnst furnace vary carofully to
assure efficient smelting. At the Pan-hsi Iron Smelting Plant, by
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increaý,sing the diimete~r of th? air opening or tuyerc,, which had the
off2ct of r..Žducing tho speed of the, inflov. of Air so that th-, coal gas
distribution bacime, more ev~n in the furnace, theý smelting intensity
-"is r'iisAd from 1.'333 to 1.51th. For a bl1!st fUrnaiC? of theý TAiyuen
iron nrd St.?a:l Oominny, throi'igh reducin- theý lvight of :?ach charg2,
changing the, loading systzms foi- theý cha-rge, in order to reýgulnte the-
Air circulation in th3 corner pirts, and -radually adding more3 self-
agglomarating sintarad orý., the- smelting intensity has bean rnised to
mor2? than 1.4~. 'Thil-, incroeasing tha tamparatura of th' dry Air, the
volumý of cokec_ can bý correýspondingly increised to help absorb the 7ad-
ditionnl heat brought into th.e furnaci by the hot air. 7xp').rinc,, has
sho',n that the, measure~s described not only improv2 blast furnqce, operl--
tions but Also -,Till re!duce the- cokec consumption ratio.

-1Tith reg-ard to st.3ýl r-Ifining, the national average utilization
coe)fficient his been raised from 4.6 in 1952 to 7.81 in 1958; for the
advinced Shing-king san-ch'a-ng, /§hnnghni Iron and Steejl Comp'ny 7o.* 3
Plint?7, the utiliza!tion coefficiimt of the- ope-n-h--arth furnrwces re-ache-d
-is hi~b is 13.0. The nitionnl avernoge utiliz-tion co.efficieýnt for cold-
charged electric fPurnaces ,rns 6.67 in 1052, 17 in 1957., and 22.6 in 1958;
for th3 adwincAd D-air.n Steeol Plaint, this co-ýfficiant ,'!as more thin 30.
Vh71sures to incris,, 'production in opan hearth ind e-lectric furnace,
operations h'ivo boen ailong7 th3 Jin.ýs de-scribed below:

1. '??duction in the time of stoppage of furnaces ind an increnas
in tho oper'ition-l rite -- Chrome,-aluminai bricks or VA1"inesii-alumini
bricks, which rebisic refra!ctories, -ire used for th:2 tops of the open
hearth furnices. Th- -xateýr-coolad pa-rts h-ave be3,n chainged to the stea)M-
cooled system. Thick laýyers of charg3 :are 2mplo-.,-d. The. sheet iron
frused furnace bottom syste3m is used. --a have learned the fuseid furn~ace
bottomq method from the Soviet Union qnd balieve- theý method has the fol-
lov-.ing- definit) od~vinti-_,s: (a) FaC can, under rlaotively low temp,,rs-
turas ind -rithin i short time period, completely melt into YgO ind form
a. continuous solid molten body so that magneýsium saind gralins grow in
size ind air openings are fillad; and (b') undar oxidized conditions the
m' gnesium ferrite formed ,3lso heýlps to develop the! W-, grains so as to
further s3a1 up tha air op-,nings. "rith regard to electric furna-ces,
the principal measures to re-duca sto-op,,-e time -Ira the usa of high
alumina1 brick for the furnaca tops and the holding in re-serve- of ad-
ditional furn-!ce bodi~s.

2. Instillition and loiding of furnace -- Changes hiav been maideý
in thJ furnaice body and in the auxiliary facilities of the opon heairth
furnaces. The furn~c3 top is riaised, the2 furnaca bottom is made thinner,
the ascendin.a route is 3nlair-id. the chimney is madeý higher, the hoist-
in! system is strengthenod, and the- contiiners for holding the steel
are raised in heigh.Inadiin we idoptid the two-stream or three-
stream moltean steel dischnarg system, vhich lightens tho lond of the
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hoisting sy'tt~m. At th2 pras.3nt tim3, o~ur country's 15 squire mete3r
furnld3 bottom smill ope;n heirth furniac.3s cin tikea ~ chirga of 60
mjtric tons, llbhrrýis 94,5 squ'r mntjr furnp.c3 bottom 13rvz! op~in
h)-,rth 'iirnitas cin tik) -i chn?'gd of 061o tons. 7,ith r.22"-r to 313ctric
#'u,.rnic3 inst,119tion 'ind loiding probl~ms, w- -first look-d into ho,,-r to
miak best us2 of th,3 Lit:nt cipacity of th.ý trinsform:3rs; by using
mor- durabl3 trinsform~r oil , vra -:!'a nbl2 to improv2 tr2nsform..r pa~r-
forn-anc2 by 30'ý. Second, ift2r -n 1lcctric fumrnqca is chir-.d, it

b 'comns difficult to riis) th2 t~np-?rlturaý of tha m,-Iting or srmalting
zon'; byv blo~ring in oxyrgc~n. th2 t,2mp.,r'tur3 of this zona cin b3~ riis_ýd.

3. 1ýduction in thŽ smnultiný- tim3-, -- To -clhi~vý this obj,?ctiv? in
OD'Žfl h~irth furrnicý oD~r~itions, w.ý 3.ncrois.ýd thc h.at ind raduc,ýd tho
boiling tirm;; for ordiniry st2:!ls, '-ro il1so _ýliminiatd tho prz~limin'ry
sto~p of oxyg,)n ramovil. In el~ctric furn-!c.. op~ritions, th2 most im-
portint stan t.3k-n to cut dow!ýn on smrltin37 tirný was tha iddition of
oxya~n during th3 -3rocass of st.,2l r~fining. Sm,.,tir,. time cin bea r:ý-
ducod by 15-20 minuteýs vh~n pur3 oxy,ýn is blo,-.n in; it cin b- cut by
h'.lf in hour -!h~n :7 coal gas oxyg,,n mixtur3 is blo,,-rn in. Nh-In lirg3
quantitie2s of oxy-7cn -r1 us..:d to f-,ciliti'to sr..2lti~n7, phosphorus ci~n
b.,ý rjmov.ýd f~ster -nd th_ý purifying~ :nd boiling poriod can b-- greatly
short-in-d. By using cirbidcýý slig that h-is baen dircctly reduced or
c~arbid3 slag that first under-vnt oxy-,-n r-,movc-Il through -addition of
silicon m_-ngm.,ns.3 ailloys to get rid of oxygon in the? stelal the reducing
period of the olactric £ rnica c-in beý cut down to 50 minutes or less.
The aboveý dascrib~d r~sults of r3s,3?rch hav.3 ilreidy been widely ap-
plid in our country's elactric steal ope-rations; the.s2 practiceýs hava
beejn importint in raising e-lectric tŽloutput.

b. Adoption of nwtechniques -- In addition to a-~plying for~ign
combination staeel sm,,lting Pnd refining techniques, such as the3 combina-
tion open hearth-eleýctric furnace mcýthod Pnd tha elactric furncac-
2Lectric furrrnce lmat~ioc w3 ire? ilso inv~stigpting theý cornbinqtion
technique of using the conv-,rt:)r togeýthar with the electric furnncý.
Our exnrirn'Žnts show,, th.-t -Then converter steel1 is processed 1'7ith ol-ec-
tric steeýl qnd slig, the, nitrog.in -ind hydrogen conteant of th3 product
:ýre lo7,.r qnd oth~r imovuritieýs -ra not much diffe:rent from thosý found
in the singLI: proc~ss electric furnic- steel. The conv~rter-2,lactric
furnac3 combinition m~thod of rafining stoeel seems to have a bright
fuature from thý viewpoint of increasing the production of certlin good
qu'lity ste 31s. Continuous ingot casting improvas the utilizition rite
of the, stee)_l in'-ots. In recant y.!'rs so,-e_ steel1 pl'nts -,~ r~sonrch
orginiz-itions in our country hiv3 st-?rted to mnke invastigitions ?long
these lines; thoy hnv3, dzwvlopad v-rtic'al continuous ingot cisting
nac'ine as lirge is 210x210 mm in cross section that his a dra-,,'ing speed
of 0.-. mete2rs par minute, -and they hiveý mecd,? other studi:s on ingot
casting techniques. Bacius3 a vertical typeý continuous ingot casting



plnnt r.-quir-,s r,.l2tiv-,ly lira-, capital invc-stmants. .axp-rimn2nts v"iar
,lso don3ý on horizontil 3nd inclinc:!d typ--s of continuous ca'sting mi-
c'hin~s. A inclinAd michin., of 300 w;ith -A cross saction of l00xiQO
'-ýr !17s -zrov-n satisf-ictory in thi ;,xprimzntAl st-igo ~rrl nr2pnritions
ir- b-Ang rnid-2 to try it out on ,n industri-ýl sc'l.-;

In th3 f~iad of rollad st3ajl, blooming is by th., doubl- ingot
syst.im with 3nlarg-jd capacitijs and inmprov~monts in bloom pass d-sign
ir3 bisad upon th_2 principle of rý-ducingy th, n rb_.r of pissas in form-
ing st.-l shap.as; tho chnngcýs rnad2 hiva n.sultad in standy incrjnsjs
in cipiciti-Is -ýs cown-r:ad wvith thca originil ra'tad cnp~citijs, produc-
tioni r-t3s -,t :)rsa.nt being twro to fivi tines those- of 1949 for thae
s2:r-: t-yP2 O of up.n.I h,-pg u onr sdt- ~-11

lndrolling mill system to mak-, round staal ,,nd 7vire- m-t~rinls of 12
irn or snv'-1l.r; only th3 regulir pl-tes weit-3 us,,d -nd tho directing of
elliptic-al-shapead rollad miteýriil into squireý or round opcnings hid to
b2 3onj by hand with long tongs. Tn 1958 ! c rt-.in plant de-v-loped-
sinDle -and light pliat structurý and imptov-)d tha guid2 pla!tes rherc
thý toll~d stael entet-rs. -van 6.5 mn, -.rir2 nit.erials can b2 dire-ct,,d
into th.3 ipmnings :"rith this kind of nl-te and Miny strinvza can b- m'deý
simultin-eously. Prior to this, the3 tendancy to mar 'ire mills is to
m~ka them "rork continuously; howev-,r, the continuous typeý of mill is
he.avy, requi.res lairg, el?ctric rotor units, and involves cipitnl in-
vestmants sav-rnl times those of pirallel-lin2d rolling mills. The2
davelopment of the, above described pla)te will promote th'. us, of tho
pir2l11l-lined rollin- will system.

In the field of mjtal mining,, inerovements hive been mad; in ax-
traction methods, in ipplying ner.v types of equipment and ficiliti_ýs,
in blisting techniques, in axceivetion of shafts and tunne-ls, e!nd in
over-all mining jfficimncy. In undjr-round mining, productivity in
1958 -xas about three times grjater than in 1952. In ?ddition, working
conditions in mine-s hove beeýn ]r)atly ir'~proved.

T13neficia1tion and smelting nnd refinin7 of nonferrous m~Aqls hiav
ba-in greatly strengthenad, as indicated in the rise in recov.ery rite3s
as well 2s other technical and 3conomic Cost indices. To achiC)va this
over-all obj.:;ctivei, th3 w!.ork in recent years has been along thes_ ge-n-
oral lines:

(a) Advinced tochniqius have been disseminated -- In th2 field
of ore-dressing, by usiny grinding and milling in many s3ctions, tin
recov~ry his baen raised 5'); and by using he-Avy-media, separition, large
quantities of associated metals found in tungstan and tin ores hvav
beeýn recov,ýred. In th., field of smalting iand refining, fluosolid ronst-
ing ind hydronatitllur"y (including dissolving- and axtriction at high
preýssur:!s, inorganic extraction, usa of ion 3xchange methods, Atc.) hiave
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bzv:ýn widAy apoliAd. For 2,xlrnplý, 0ifficult-to-m-ill co'npir oxido or3
conttniriri hi--h iron in fine pirticl~s is tr.ýitA by sulfat2 roisting
',nd h'%!'-o"-Atilurnry -Ath th, r200ov-r-7 of 1?6" of thc! coppur. A,-:!ir for

:"'~-~ ~,~co-mx-r oxi3Aý or.! cont-iinin-- hi-,h copp~r 'ind rvinsiUxn is
;st -d in iiiuonium. solutions und,2r high nr.,ssur.: i-ith th.ý r;cov-2ry

of 8'' of thei coppar.

(b) IýTi2- tvpy ofŽu.2mn -v., bee.,n used -- "'ith reýg'i! to oro

brn-ficiition equiprnmt, the follovrin, -!r.3 usod to -.n incr:!1sinog ,x-
t~nt: hy(3riulic cvclon's H-umohryr soir-31s, Iho--shiped Outonl~tic
1-und~rs, s1 .iri-, tlbi's, lctottcs~p'raitors, rnngnc2tic s2pýrntors,

no-r~~ed5 A~nigmci~,~ c. For eýxizmpl3, it i cjrtnin anlluviil
tin r'in.., th- qv.r-i.,. r_-ovml'y rit:3 has brn ra-ised 14': tlroiu-h th)

u;,of' spiril sýp-'ritors in theý pla,.ce of tha original1 l'unders. For
the, milling opcýritions of a cjrtnin lead~r-zinc nmin, hydriulic cyclones
wrer us)d to Aid rogrinding of v'riou~s middlings vith th.ý reýSitlt thot
reooVcry -is rAisad 1-2 . With roga rd to m~~taillurgy, by using fuming
furn,ýces to volatilize leadO-zinc or,, dir~ctly, the, le'd-zinc volartiliza-
tion rita cin reachi 90O,.

(c) There has b~aon a de!velopment of' flotation agejnts -- Invastia-n
tions on th3 'mnnuficture of flotqtion nagents ~eem-de on tha ba2sis of
utilization of indig'enous raw miteri'ls, low production costs, 'rid high
efficiency. "lith regard to m'.king 1Iy2lc";i ncid silts,"t ivo employe3d
th2ý method of not using n diluting agent -nd insto'd produced a dirct
formntion through vigorous stirring a3nd low; temnneratur3 conditions;
products cmn be- directly used without undergoing drying. A lowv solidi-
fic'tion point fitty -acid mide from soybean oil as rnw mitoriel1 is ve-ry
suit:!ble, for us-, in or-, dre-ssing plants locitod in cold regions. Th%2
fqtty icid m-de from soybean oil can be mv'do into a furthar product, o
sulfurized soip of fatty !.cid, which has the special charicteristics
of strong 'dsorption or collection prorperties and therefore low con-
siir'tion; this nroduct is -,.-rticul'rly good -In.)n thc iAatr use-d is haird.
Tf this r.2igent ,~r.r, useDd -to flo-t fluorite: in h-rd -Titer, the, fluorite
recove!ry r.tý cin rench 0,21. or Tf hi-her than r.!cOvarie!s obtai ne3d
through r-iagnts pra3v,.usly use-d. Throii-,ht thr. us-, of ,n oxidlized
ic~tit.- fatty acid and oxidize-d rosin soir to float "emaTtit3, recovery
of iron can reach 9011.

(d) Theire his b-an -in inprov~~mont of nroduction flovsheets ind
smeltin- 'rid refining r'ethods -- Much w~ork has beejn don-, -lon- thasz!
lin.-s. For exam~ple,, the, use of sodiuma sul~id-e in b.en~fici-ting -.
mixed coopeor molybdenurm (crv'de) concentritý ýenibljed tha recove-ry of
97-98ýý, of the coppe-r, 92-93 ý of the, molybdnuLm, nrd 93-0,Vi of the
cobailt. Throu:~h ,mployina, a combin'tion flo-,rsheejt of flot-tion and
imronii b'th on difficult-to-b_,neficiAte oxidizad coppe2r or-,, copp.er
recovery was raise3d about 30'1 ovjr thait achieved with simpl-e flotaition.
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In sm..ltin- ~nd r~fining, by ir.,7rovi~ng sm.:)lting proc._dur~s in blanst
furn~c-! op.ýr-tions. th_2 r,;cov~ry in cyrud.? 1--d h',s t'isc~n from th.3 90.9%
in l91ý2 to 96' it nr:!s nt. By improvin3, th_2 qu2.lity of thM ch:!rg,- 3nd

1r th-- t_.-o'ir-ýt'ir_ in tha iistilli'tion r-torts in thi top, Middla,
-.,: hotton s--ctirr)ns, production fror2 zinc r~torts h~s b.x-n incr..-s~d
40 'ov'r th-, original d_,si,ýn:d capicity -nd th., zinc cont-,nt of Via~
r-siduo3 hMs b_22n lov,-ir~d from 6-9' to 1.5".

In th2- _llctrolysis of' iluninuxrr, on thoý b'sis of 12?-rning th-2 Sovi-,t
rrmthod of lo-.Žring thD proportion of sodium-. fluoride 2nd -luminx71in f!luo-

ri,, 7.- stuidi.Dd th.: 3ff,.,ct of' dditiv-, 7i-2nts on :1Lctrolyt,,s. By
usin; -,n~siuxr fluorid,! in th2ý pllc3 of c-lciur. fluorid;- -s th2 di
tiv.- nt, th-: n.Žlting point of th2 1orlt c-i b,,, subst-nti illy
r ?d,-c d. rmkn i,ýprov_:..nts on th-- 2lctrolyt--r21sin.. th) 212.-c-
tric currmýt dmnsity fro?" 0.977 -rmp-r.2 a_,r squ7!r3 -, to 1.05~r~r-
th.2 t~mn-r-ýtur2 of' th~i 212ctrolyt, bz-c-n:, slightly lo-,.r 'rid th2? cur-
r'nt ýJffici_ýncv '-ris riis.-d 2-3". Asid2 from lo-.2ring th3 n.--ting p'i-nt
of th, ..lactrol-vt:, th.ý iddition of ' rri73situnf -Pluorid2 h~lps to sjpir-t3
th] cirbon r~sidu_2 so th-it th2 consumn--tion of' 2lrninun'L fluorid.e is r_-
+tic.?d ' :ilo-r-ris p r r..tri-o ton of W-nnu' rd Vi2 iction of th2
:1 :ctric carr "it is_ b-tt,ýr st',bil -iz -d. Anoth~r t 'chnic-l d :v :lop:7ant
in th2 :1.ctrol-vsis of lin is thit --r. hiv2 -in op~r-3tiondl thod
,-r^c subs tinti -11v ýlimin-~t3s th2 -inocd3 ph~nor.:!-non (r_ýduc_ýd fror, th_ý
Dr!Vious l.5 to 1bss thin 0.03, 2nd in scnŽ :blctric c~ls th.! -nod2ý
ohl inomrinon is complt.l~y ýlinini vL~d). As -i r ýsult of -11 th.?s -i
'nrov,.n:nts, th3 2v_ýr~-- r,_duction in voltiu is nbhout- 0.15 volt -rith
corr~sponding 1o.".rin- of &-l-ctric 3,nri2ry cons-imotion. 7K.or2 iniportint,
thý ~ffici ricy of tim 2 n2rcunr r,-ctifi_,rs h?s bcý_n r-!isad; for th,
pl-nts in 3xiSt--rc: incr-miq in th2! -,ljctric clls doeýs not
r_,q,;ir.2 instill'tion of ýdditionil roctifi,?rs.

C. ncr.;-s3 Prodlict V-ri it-, 2ýnc -'iu -lity

In 1952 our courtry's 7?inistry, of 'r-V27.vy Tnrlustry 'ornn-lly pro-
cl~i-_ýd st-'nd-irds for sWv-n c-t,--gor-.*-s of illoly stj1 2nd r~l-t-d orod-
-Ucts, which tct-1ld 15.0 !-'lcv st>•L1 itrn.S. Ph.: st~nd-rds issurd Wr
bqs.:d upon Sovi-.:t st-ndor~s; th, tVrp.:s of 211o'T st2-,l listad includ2ý
pri2"-rily nic~k-l-chnrom,2 st..3?1 it=m. In th2 oirly y2r!rs of d..'vlopm~n2nt,
in ordt.;r to 1lirn from Sovi-,t *2xpjri3ncj in th.m. 3msi~st n~nn--.r ',nd
linifl, t~chnic'1 sDo-cific-,tionr-, m.r)nursu..d this polic~r of conyin- Sovi-,t
s t'nd -rd s 'i.hich provmd to b.? ,ntir-ly corr-ct -v~ith r -g-rd to ittiining
th,, obj !tiv..; of r-pid industri-I dýv,,lopim~nt. At th:ý s'n7 tir!c, --r
r,2ilizmý tliqt onr nicki. -nd c~iro-m2 r~snurc.ms must b-, furth-,r d.3v,ýlopmd;
is st:ýl producti on ris is -id nroduct v'ritv incr3s 's, -.2 hiv 1 to
:_stnblish nr- i-lloy stý-l svstn'. suitibl.2 to our country's o-m rin-

'r'1. r,'rc.?s. Th-.r.ýfor!, in 195•3 --T h~ain r.-msJ2rch on nick,2l-chron'ia
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substitute alloy steel products. During 1957-58, the Ministry of
17cýtnllurgicial Industry, th,, China Acid.~ri- of Sci2nce, i.nd the First
Ministry of M-ichino Industry on thrý, occisi:ins c2l1-Dd sp.-cial rruet-
ings to~ discv-ýs probl:2rs rc!lited to substituting other rnet-ls for
rickl 1. d cl'mroriimm in th.e miking of alloy staeels, ind gr,.atly pushed
the inv~stig',tions al1ong thosŽ, lina3s. in 1958, drai"in- from conclu.-
sions and axp~riancaS8 bisad upon thD production ind utilization of
alloy ste.3 in our counti~y during recant years and learning from the
idvaqnc.3d 3xpoerieýnca of th- Sovi ~t jUnion ind the De2mocratic RepDublic
of G-Trminy, w3 first d:ýt-rmine-d i.ndividuil systems for sp-cial st3-,ls
-7nd finnlly, through consid.erinog th,- reasources in our country, 2-ýs

tibli.'shed 3 ne-r int ;ýr,--t3d. ov,.r-ill illoy stoel systeri. In theý new~
syst~r~, -. st-inda)rdizad 2[66 it~n's of 'illoy sta.ýl products, cdividjd
temnporirily into niný main categorie3s: a1loy structura stael, lo7-
al1lo-y high str-ngth stool, alloy tool st3.el, high sp2-d tool stael,
rust nnd acid rjsistint steel1, heat resistint ?nd non-peeling stee,,l
ind ?,lactric hoat steel1, low alloy stael rsils, b3ll boering3, 7nd
shift and beanrings steel, aind sxoring steal3.

In recent yoý3rs, VUe ha-ve m-ad2 a number of ne-; stee-l products on :,n
experimetal basis which contiin ?ith-3r no nickeýl ?nd ch'-romium or havc
reducod inmounts of nickel ind chromium, includin- more thin ten items
7!ithin the 3bov-e de!scribe-d nina cite'gories that have :,lrea3dy beean pliacd
in production. The, devel1opment of the various cateýgories of alloy steeýl
products in our country is deýscribed roug~hly as follows:

1. Alloy structure, st--.l -- In the newm dr~ft plains on stindard
items, ther., is no nick-15 allov structure steel. In m-ikin- mnchinery
in the nast, seýven types of chromiuma ?nd nickel-chrome steejls that hnve
bee,-n use3d to a great extent hivo b:'m substitutad by mnngnnese- stee)l,
silicon-mn-igians: steel, minganesD-vqniadium stee-l, boron steel1, etc.,
so is to sive chromium ind nickel.

2. Low-alloy hi71' streýngth steel -- In the naw draft plans on
st-)nd'rd it-rs, thera :ire thirtieen stoeels belonging to the loi-al1loy
hi-gh strength category thait primarily use miaingns:, silicon, etc.,
is the mwin illoyin- e)lements; some spcial ty-pes of steol in this
c7!te-goryV 'iso contain copper, aluminum, and titanium is alloying el-ý
m.,ents.

3. Alloy tool steel -- Ive hive, de3velope-d newv ite-ms conta-ining
rel-itiv~ly littll nickel1, no chromium, and primarily silicon and mongn-
nases. For eýxnnplj, we, use-d 6O3i~inV to substitute in pirt for the use-s
of 55CrNiVto; also, in high speed stoedl we added silicon or molybde!num
so as to save3 some chromium.
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b.Bill bearing stoAl -- Th2 usa of cirbon steels his beon
pu~sh 2d. For -3xinlpl 2, no i~ru employing l80r~nTi, 20CrMnMo. ý'nd other
illoys for m'iking rjl-itiv.3ly high quilitir bairing ind sh-ift steels.

-ire, ?lso studying pr~smýtly us-,d steel3 products of this cat--gory
.s to howv to re2duce3 tho proportion of chromiumq nnd instead use alloy-
ing aeljenints like silicon, ming;-n3s2, etc.

5. Rust-proof stool -- The main obje3ctivo is to sive nickel and
theý measure)s taken are, along the following three, line)s- a incre~se
product viriety ind greater utiliza3tion of 'tiron 3lement body"t rust-
oroof steels; (b) push thee, use of rust-proof stee,.ls of the "Ao-ssu
bod-y"1 type '-rhich contiin reduc,-d amounts of nickal or no nickel, is
for exnmpol, the ,xp,2nd-d use of Cie-Mn-Y IIAo-ssu body" steels; (c) i~n-
creýase the, production ind utilization of "1fu-ho"l steel plates.

6. H.2at resistant steels -- Wa' Davelopme-nt of the "iron elemant
body"-' :nd ftpý--rl light body" types of heat resistaint steel1s with o
view to improving their heat rasist-nt qualities has been proroted.
For !xaimple, we mad-3 appropriatet chini-os on th-e 12Cc'JYIV steeý.l, in-
cluding adding other alloying elemeýnts, a-nd -waT nmad a new heat re-sist-
,-,nt steel which it ai temparAtur- of 5800C -and ai lond of 35 kilograms
per squ-re mm can nwithstind breakaige for moreý thin 700 hours. (b) To
savev chromium, wea studiedA tho possibility of coiting hnrd chromium on
low carbon tung-ste2n-crhome--vinidium steel3 as a substitute for lCrl3 is
n rnatrinl for miking steam turbine bl:de-s. (c) Developad n~w heat
re3sistant seýries of steel, as for example resea:rch on the, three le
meýnts of Fe-7`-Si. (d) ImpTroved the) properties of th3 Cr-Irn-C--' 'elO-L-Su

body" typeý of heat re3sistant steels, especiolly with regaýrd to brittl)-
noss it high temperitureýs.

7. T'Ton-paeling, steel1 ind electric hea,-t alloy stee-l -- Elirrinatod
the series on hig-,h nickel steels, and introducad a series of products
containing elements like iluminum, silicon, titanium, chromium, Otc.
rn tha foundation of the Fe-Cr-Al electric heat alloys, investigations
aire made on using 7,-Al is a base- but reducing or eliminating the-
chromium conponont in making be2tte-r heat rosistont illoys.

TJnd ýr theý 1- i- f orra rd production conditions in our country -wýhera
naeT output potenti,,ls qre steadily being develope2d, the, problem of
maýintiining and improving product quality is compliciatd and difficult.
To adjust to th.ese conditions, the_ m.tallur~icail -rorkeýrs in our country,
,ev~r sincea the beginning of tha iPirst Five-mVea:r Klan peýriod, h~nve madea
sp~ecinl 2fforts to develop mor, favorable circumst.anc--s to cope with
th,- T.roblem. For oxomnla, the techniques related to determining the

* gas and innurity contents of stoels --ro mastered a!nd, in fact, im-
proved; changes in hydirogen content of steeals during the virious pro-
duction stq.-as are3 being battar understood; and improvemants aire rid,2
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in inalytical aria inspection me3thods with reýgird to stee-ls "ind furn3ce
residue3s. TITithi rea-rd to the, probleým of hydroge2n content of stee-ls,
systarn'-tic investi'rtions haveý ber.n ma-de; to traice the snurce2 of hydro-
cýn -ir theý vnimrios st?7?s of productinn 'rind the distribution of hydro-
~-in in the, steel ingots; nxew spe.,cificaitJ.ms oni the, hydrogon conteint
of stel ~1s wre formulated. Rosl)ilts of inv.-stig~tions show that tho
process of solidificition his a determining influe-nce, on the hydroge)n
content of the steel ingot, 2nd tho distribution of hydrogen in the
"1r2ce-din- fire" /t'uoi-huo7 steal,- ingot, a3side from following the prin-
cipl. of dispe-rsion, will ilso ba nffýcted by the com-.poctness of tha
inte.rnal pirt of the steal ingoti

In the iriv,-stigntions on redocing deýleterious elemnnts in large
size "boiling" steel1 ingots, well developed i mezthod contrairy to thce
tr'iditiorial. The method involve!s the blowring in of oxygon or comn-
pressod fir it theD head pirt of the not yot solidifie-d stee:l irgot to
int.3nsify th oln cinso as t removea nlripoortion of the
sulfur, phosphorus, -and cirbon; results ichieved by this method 2ar
much b,)tte-r thin those- by the method of deýpreýssing "boiling" cf stee"l
ingots. As for the source of oxygeýn w`hich sorv.es to oxidize3 the de,-
le-terious 11,,m,,nts in the, steel inyot "tboiling" op_.rattions, inve3stiga-
tion results prove that whait paople forme-rly thought--that 70' of thJ
oxyge)n comes from th3 fir -- is bisic-ally correct.

in 213ctric furnace2 smelting opeýrationsl, the method of first rid-
ding, oxygen and then rwaking reýduc,3d slag -- ?n integrated oxygen re-
moval me",thod -- his b.ee.n further d:eveloped in our country. As 'Ipplied
to the- smel1ting and refining of bill bearing stee:.l, this method his
cut th3 imnuritie-s in half vhile shortening the roducing pe)riod to
less thain 50 minutes . TInv'stig-'tions on the useý of carbid2 to directly
make the2 re-duced sla--g Dorove. that -is long is the calcium c--rbide contant
is s-itis-r-ictory "rid *a 11 'hit3 sl--,g"1 is assureýd during the raduciný; stigeý,
the, firnaicj sla--ý or reasidue containing, cialcium cairbide! will not, likeý
some? reseairch '-ork hs iridic-ted, eýnter into the? stee-l solution or melt
and cmn, in addition, hiav a strong effict on sulfur remnoval.

Studies on the, problem of line3s de.veloping in al1loy steeýls hlave
helpe-d us unde-rstand the chiracte-ristics of these line3s or cr'cks aind
the conditions under which they -are formed. In lino with the, Oroduc-
tiori conditions in our country, improveme-nts have beeýn mide in methods
of oxy,7en removal, shape7 of ingot die,3 a nd further processing pro-
codures; -s a result, the problemP of li-ne-s de-veloping in ceirtain alloy
structure steel his entir~ly bee3n solved. By introducing a series of
measures, such 7s blow,-ing in of oxyryen in smelting arid refining, in-
proving reýducing or reduction operations, adding titanium-iron beýfore
steel is turned out, raising the- temperatura of producing steel- ind
the casting temperature ,,hen possible, anlairging the forms for stocel



ingots, inrl reducing thickness of th..; forms, tha lin.,s in high chromium
non-rust stool can b2 gfreatly re-duced --nd the ri!tio of stee.:l materials
modi3 according to sue)-cificotio)ns c-ýn reaich more, th'n 90%g. Theý results
,of irnvosti-_itinns ýlso point out th-t, for high chromium non-rust steel
r , fined *and c'st und.2r vacuum conditions of 30 mmr m.,rcury qreýssur_, or
l2ss, the lines can b3 mntirely ..-limin-it.ed.

Reýgarding tho problem o±ý fin3 crystals formeýd in hi~h 2lloy stee,_ls,
tho -ddition of sm'all qu7!ntiti,3s of' tit,-nium to iron-chrorniuln-iluminum

*alloys v-r-y cl_-irly impprov:es the) crystal formation phenomeDnon of the
in.;ots and ý,roatly r-;ducas crickinry in hot temp-2rin;-. At the some,, time,3
the ailluinum uont.Žnt of the iboy: de)scribed ,illoy is r-ised ind ,!h-n
t-oa alloy is drow,.n into wire th, recovery in finished products c-an At-
t-iin or ý thqn 60,1; the qlloy 'twhen tested for "life" und ýr st'ind-ird
conditions c-an miintiin its stre-ngth at 1 ,170'0C for nore: the--n 200 hours.
T~ith regard to rust-proof heat resistant stee--l, m-thods to improve the
consist mcv of the stee-l in-lots in terms of finon~ss and homo--,.neity
of tho~ crystals includI ýmn~lrrin- -7 llyin-yul? 1---.nt, adding of r-1re
3aýrth alloys or rire? earth oxi-lizad mot~riils, and theý use3 of the- vi-
broting casting method. For 7x7a:,w tried to eliminate- or raduce
unsystematic cryjstaillization in l8Cr'7iiV steeýl. The use_ of sup.ýrsonic
t~chniques hais b_-an sta3rted; not long Ago ai large, scaleý supe-rsonic
vibrating instaib-tior (50 kilowatts a.nd 201,000 frequency) -ras madea on
n trinl bisis in our country. Some pr~liminnry conclusions hwov been
drawrn from axperiments in steel -olants to maqke finer crystal ingots,
to, eliminat3 occlusions of zas in steel, and to reduce carborucjous
mat 3riils.

In silicon sheet steel, by using vacuum processing, vacuum cast-
ing, .,nd heait application nrehods, weh'-ve made on a- laboratory scale
ba)sis a hot rollud silicon sheeýt steal of 0.35 mm thickness which has
In iron loss of P = 0.68 - n.73 watt per kilogram. At the snme time,
wej have, mide - coI9 rolled silicon sheet steal of 0.06 - 0.08 mmr thick-
ness, w-.hich his a1 t1chtu-hsiing-tu' /Fh'u rn2ins take, hsinnan means
diraction, and tu mea.ns d_--rea7 of 9h< 'ind a lfttw-o pea.k"t ratio of 1.25

for the mgnetic torque, curve. WTork on the ;abovŽ projects isbin
done on a larger scalo so thait thasoý and othar methods ca-n be eventually
-employe:,d in nroduction.

Conv~rt.,r steeal occupies -in importint position in our country.
1'~r- hive- adopted iutomatic recording aind aiutomaotic control to iraprovo
converter op~retians, aspacially with regird to product quality. Vari-
ous re-sea-rch units in our country hive jointly conducted investigaitions
on this subject and have2 formulated and m-de on a trial basis -i serieýs
of systems and instruments, including the following ite-ms- (:0) us-- of
the ultra red radiation high t.empara turný ins trumu'nt to d etormina and
automaiticolljr re~cord flame and steel malt teýmperatures; (b) use of the
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"~doubli color[' high temp~r-itura instrument aind its "W"~ curv3 Method
to deýtermina when to stop blowing in air or wvind (control of end
noint of blowing, ld high carbon st-lpunag of wýind); (c) idopticn of

I-~ Fr~nch 1"n'ounme iaig~h i.r or AHind vobIune- dýterm~ination Ind
re-cording ra.thod (which 'iso r'Id ccuniulitiv2 nir quintity); (d)
usý of a suD~rsonic "liquid surfice" instrument and wind-pr~ssura typ3
"liquid surfiiace instrumant on n comparative b-sis to datermine the
"Ikang-shui y~h-mieln" /St.al wiater liquid surfrice7; and We use of il-

P ternating currant electric bridge installaition 73nd secondinr7 instrument
to lutomatically record the tipping angla of the cony rt.ýr, tha ac-
curocy of which is ./ 0.50~. TI-i2 practical aippicition of th:2s~z control
syst~ns -nd instrurynnts -are in'the process of investigotion.

Prom the ibove it is seen that the advanci of matallurgical science
ind techniques in our country during the last ten years his been ve3ry
ripid ind the achievemants have bWan grar't. Although the army of work-
ors in metallurg-y a-re- still r~latively young, they have .lroady suc-
cassfully assumed the r.ýsponsibilitias of construction and devalopment
assigned to, the.m by the country and, at the same time, ich13vad re-
suits of i revolutionary natur.e. The main reason for this success is
the correct leadership of the Party ind thj superiority of the socialist
system.. The sincere ind unselfish help givan by brothejr sociilist
countries, pirticul'rly that givan by the Sovie-t Union, is part of tha
whola pictur21.

Although we have achi.ev~d outstinding reýsults during the last ten
yeairs, our work his a? number of wea2,1k sectors whan viewed on the over-
all bisis of matillurgy Pnd in some3 fields levels in our country are-
still it a definite dist-ancŽ behind those of ,?dvanced countries. wa
b.eliave,, howevev-r, that under tha correct leadership of the) Chineýse
Com"'unist Party -and in line with the raiprid progress of socialist con-
struction in generail, th3 taechnological leval of metallurgy in our
coutntry wi11 advance further at i very raipid nacc so thit ona will
find, in the r"orld treasure hous-3 of scienc3 and tochnology, more and
mor- contributions from our country.
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